Protein stabilization and destabilization by guanidinium salts.
Preferential interactions of bovine serum albumin were measured with guanidine sulfate, guanidine acetate, and guanidine hydrochloride. The results showed an increasing preferential hydration with increasing salt concentration for the sulfate, positive preferential salt binding for the hydrochloride, and an intermediate situation for the acetate. These results correlate well with the known effects of the three salts on protein stability, namely, the stabilizing effect of guanidine sulfate and the denaturing effect of guanidine hydrochloride. Comparison of guanidinium and magnesium salts indicated that the substitution of guanidinium ion for Mg2+ decreases the preferential hydration and increases the preferential salt binding, suggesting that the perturbation by guanidinium ion binding of the surface free energy is greater than that by Mg2+ ion. It was concluded that guanidine salts are not a special class, but their activity toward proteins is modulated by the same fine balance between hydration and salt binding to protein as in the case of other salts, with the second factor being stronger in guanidine salts.